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============

The use of fuzzy hypothesis tests is necessary: 1) in cases of samples of crisp data for which the value of the test statistic is very close to critical value, the crisp test is unstable, since small changes in few observations drive from rejection to no rejection or vice-versa, 2) in cases in which the available observations are fuzzy.
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In our new approach, from the various types of existing fuzzy estimators we use the non-asymptotic fuzzy estimators \[[@CR11]\], which are more convenient since they are triangular shaped fuzzy numbers with compact support without discontinuities.

We apply this concept in Sects. [2](#Sec3){ref-type="sec"} and [3](#Sec4){ref-type="sec"} testing hypotheses for: 1) the mean and 2) the variance of a normal distribution and compare results with these of the respective tests with fuzzy statistics constructed with the estimators of Buckley \[[@CR5]\].

Ordering Fuzzy Numbers {#Sec2}
----------------------
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Hypothesis Test for the Mean of a Normal Distribution with Known Variance {#Sec3}
=========================================================================
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Hypothesis Test for the Variance of a Normal Distribution {#Sec4}
=========================================================
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---------
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Conclusions {#Sec5}
===========

If the value of the test statistic of a hypothesis is close to the critical values of the test, then the crisp hypothesis test is unstable, since a small change in the sample mean value (addition or removal or a change of one observation) may lead from rejection to no rejection of $\documentclass[12pt]{minimal}
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                \begin{document}$$H_0$$\end{document}$ or vice-versa. While, the fuzzy hypothesis testing in such cases gives a very low degree of confidence of the rejection or not of the null hypothesis, as shown in Example [1](#FPar1){ref-type="sec"}.

Comparing with a computer program (in Matlab) the results of the fuzzy test with non-asymptotic fuzzy estimator with the respective fuzzy test with fuzzy estimator of Buckley \[[@CR5]\] we see a slight difference, which in some cases leads to a different decision, as shown in the Example [2](#FPar2){ref-type="sec"}.

Our approach that uses non-asymptotic fuzzy estimators for the construction of the fuzzy statistics and a degree of confidence for the rejection or not of a hypothesis gives better results than the existing ones, since it gives us the possibility to make a decision on a partial rejection of it in a certain degree of confidence.
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